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Figure 4-3. Octave Band (Short-Term) Ambient Noise Level Measurements at NML-1.
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Figure 4-4. Octave Band (Short-Term) Ambient Noise Level Measurements at NML-2.
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NML-3: Measured Octave Band Sound Levels
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Figure 4-5. Octave Band (Short-Term) Ambient Noise Level Measurements at NML-3.

04.03.2006 — Rev 2

Page 15



Environmental Noise Impact Assessment Trumbull Substation Project
The United llluminating Company

5.0 Environmental Noise Emissions

The environmental noise emissions include the noise emitted by the proposed substation facility
to the areas surrounding the proposed facility site.

5.1 Noise Modeling Methodology

The environmental noise emissions were modeled using noise prediction software (CadnaA
version 3.3.107). The model simulated the outdoor propagation of sound from each noise source
and accounted for sound wave divergence, atmospheric and ground sound absorption, sound
directivity, and sound attenuation due to interceding barriers and topography. A database was
developed which specified the location, octave band sound levels, and sound directivity of each
noise source. A receptor grid was specified which covered the entire area of interest. The model
calculated the overall A-weighted sound pressure levels within the receptor grid based on the
octave band sound level contribution of each noise source. Finally, a noise contour plot was
produced based on the overall sound pressure levels within the receptor grid, including specific
receptor locations. Noise modeling was conducted to predict the environmental noise emissions
during normal facility operation, which excludes any abnormal or upset operating conditions.

5.2 Equipment Noise Sources

Based on the available substation design information and drawings, the proposed substation will
include two new transformers and a control/switchgear building. The primary sources of noise
are anticipated to be the two 40 MVA transformers and the cooling units associated with the
control/switchgear building ventilation system.

All equipment sound levels were based on available in-house manufacturer data or data provided
by the Edison Electric Institute (EEI) in the Electric Power Plant Environmental Noise Guide
(1984). The equipment sound level specification considered for each equipment noise source is
listed in Table 5-1. These equipment sound level specifications are anticipated to be available
with packaged equipment. However, the available performance guarantees for each equipment
component must be confirmed with the appropriate equipment suppliers.

Table 5-1
Anticipated Equipment Sound Level Specifications for Proposed Facility Equipment
Noise Source Component Qty Sound Level Specification
Transformer 2 71 dBA per IEEE C57.12.90

(fans at maximum cooling)

5-ton Residential Cooling Unit 2 75dBA @ 3 ft !

NOTES
1. Average sound pressure level along the equipment envelope.

5.3 Substation Noise Emissions

As previously discussed, the substation noise emissions must not exceed an A-weighted sound
pressure level of 45 dBA at the nearest adjacent residential property boundaries. Initial modeling
results indicated that the noise emissions associated with the substation would exceed the
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prescribed limit without proper consideration of mitigation strategies. Therefore, noise mitigation
measures were considered for the major equipment noise sources. These strategies were
adequate to reduce the noise emissions to sound pressure levels that comply with the prescribed
limit.

5.3.1 Regulatory Compliance

The predicted substation noise emissions with mitigation are detailed in Figure 5-2. Figure 5-2
shows the predicted sound levels as noise contours plotted at 5 dB intervals. As shown, the
levels at the nearest residential boundaries, which correspond to the compliance boundaries, are
below 45 dBA and thus comply with the regulatory limit.

As previously discussed, the Connecticut regulations require that the facility noise emissions not
include prominent discrete tones. If such tones were to exist the Connecticut sound level limit
would be reduced to 46 dBA. While the noise modeling results indicate no prominent discrete
tones as defined by the regulations, the overall levels are below 46 dBA and compliant with the
more restrictive tonal limit as is. During detailed design of the substation, proper consideration
will be given to the transformer specifications and performance to ensure the tonal impacts are
controlled.

5.3.2 Impact to Existing Ambient Sound Levels

In addition to regulatory compliance, the results have also been evaluated relative to the potential
impact on neighboring residences. The nearest residences as well as residences of concern are
identified in Figure 5-2 as R1 through R5. These residences are also listed in Table 5-4. The
predicted substation sound level at each residence is compared to the measured background
sound levels in Table 5-4. As shown, the substation sound level is compared to the median
daytime level, the median nighttime level, and the lowest nighttime level in order to provide an
indication of the impacts during different times of day. Specifically, the substation sound level at
each of the residences is combined with the measured background sound level to determine the
potential future background sound level and the potential corresponding increase.

As shown in Table 5-4, the increases in the existing background sound levels due to the
operation of the proposed substation are less during the daytime hours than the during the
nighttime hours because of the more dominate daytime neighborhood noise. As previously
discussed, a 3-dB change is “just barely perceptible” and a 5-dB change is generally considered
"clearly noticeable" to the average listener. As such, none of the residential locations are
expected to show a noticeable increase during daytime hours. During nighttime hours, nearby
residential location R2 (located directly north of the facility) shows a 3 dB increase, which is
expected to be “just barely perceptible”. Only during the quietest nighttime hour is a possibly
perceptible increase shown at the nearest residential locations, R2, R4, and R5.

It is important to note that the possible impacts detailed in Table 5-4 are based on the measured
background (Lgg) sound pressure levels. Periodically throughout the day, the sound levels were
much higher than these measured background sound levels due to transient events such as
vehicles, aircraft, etc. In order to display these sound level variations in relation to the constant
substation sound level, the substation sound levels have been plotted over the 24-hour sound
level trends for each residential location and are detailed in Figures 5-3 through 5-5. These
figures highlight that not only are the substation sound levels often well below the ambient sound
levels, but also that the period during which the substation sound level is at or above the ambient
sound level is of short duration.
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Table 5-4
Predicted Background Sound Level Increase due to the Facility with Mitigation

Representative Future Background

£ . .
2. Measured Predicted g5, g |evels with Increase in
. . 2 Facility i . Background
Nearby Residential g  Background Sound Sound Facility Operating, g, 1| evel, dB
Properties = 9 Levels (L90), dBA oun dBA '
oL Level,
= dBA
e MD MN LN MD MN LN MD MN LN
R1 2911 Nichols Ave NE 56.8 48.5 38.6 28.1 56.8 48,5 39.0 0 0 0
R2 1500 Huntington N 46.4 41.3 35.5 41.6 476 445 426 1 3 7
R3 1573 Huntington N 46.4 41.3 35.5 26.8 464 415 36.0 0 0 1
R4 6 Wildflower Lane SW 48.6 44.7 36.9 40.9 493 46.2 424 1 2 5
R5 45 Stella St S 486 447 36.9 39.0 491 457 411 0 1 4
NOTES

MD - Median Hourly Daytime Background (Lgo) Sound Pressure Level

MN - Median Hourly Nighttime Background (Lgo) Sound Pressure Level
LN - Lowest Hourly Nighttime Background (Lgo) Sound Pressure Level

Daytime Hours - 7:00 a.m. through 8:00 p.m.

Nighttime Hours — 8:00 p.m. through 7:00 a.m.
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RESIDENTIAL
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Figure 5-2. Predicted A-weighted sound pressure levels due to the normal operation of the proposed substation with
mitigation.
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Figure 5-3. Predicted A-weighted sound pressure level due to the proposed substation at Nearby Residential Location

R1 versus the Representative Existing Ambient Sound Levels.
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Figure 5-4. Predicted A-weighted sound pressure level due to the proposed substation at Nearby Residential Location

R2 and R3 versus the Representative Existing Ambient Sound Levels.
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Figure 5-5. Predicted A-weighted sound pressure level due to the proposed substation at Nearby Residential Location
R4 and R5 versus the Representative Existing Ambient Sound Levels.
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5.3.3 Perimeter Architectural wall

An architectural wall along the fenceline has been considered. The wall is 14 feet in height and
constructed of an appropriate barrier material such as precast concrete. All other substation
equipment and structures are as previously outlined. The predicted substation noise emissions
with the architectural wall are detailed in Figure 5-6. Figure 5-6 shows the predicted sound levels
as noise contours plotted at 5 dB intervals. As shown, the levels at the nearest residential
boundaries, which correspond to the compliance boundaries, are well below 45 dBA and thus
comply with the regulatory limit.

The predicted substation sound level at each residence is compared to the measured background
sound levels in Table 5-5. As shown, none of the residential locations are expected to show a
noticeable increase during daytime or nighttime hours except for a “just barely perceptible”
increase during the quietest nighttime hour at residential location R2.

The ambient sound level variations in relation to the constant substation sound level for each
residential location and are detailed in Figures 5-7 through 5-9. These figures highlight that not
only are the substation sound levels at or below the ambient sound levels, but also that the period
of time the substation sound level is near the background sound level (R2 only) is short.

Table 5-5
Predicted Background Sound Level Increase due to the Facility with Mitigation and Perimeter Architectural wall

£ Representative Predicted Future Background Increase in
2. Measured redicte Sound Levels with
. . 2 Facility i . Background
Nearby Residential g  Background Sound Sound Facility Operating, g, 1\ evel, dB
Properties = 9 Levels (L90), dBA oun dBA '
o Level,
= dBA
e MD MN LN MD MN LN MD MN LN
R1 2911 Nichols Ave NE 56.8 48.5 38.6 27.0 56.8 485 38.9 0 0 0
R2 1500 Huntington N 46.4 41.3 35.5 35.7 46.8 424 38.6 0 1 3
R3 1573 Huntington N 46.4 41.3 35.5 241 464 414 358 0 0 0
R4 6 Wildflower Lane SW 486 447 369 35.7 48.8 452 394 0 1 2
R5 45 Stella St S 48.6 447 36.9 35.5 48.8 452 393 0 0 2
NOTES

MD - Median Hourly Daytime Background (Lgo) Sound Pressure Level

MN - Median Hourly Nighttime Background (Lgo) Sound Pressure Level
LN - Lowest Hourly Nighttime Background (Lgo) Sound Pressure Level

Daytime Hours - 7:00 a.m. through 8:00 p.m.

Nighttime Hours — 8:00 p.m. through 7:00 a.m.
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RESIDENTIAL
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Figure 5-6. Predicted A-weighted sound pressure levels due to the normal operation of the proposed substation with
mitigation and an perimeter architectural wall.

04.03.2006 — Rev 2 Page 22
=}



Environmental Noise Impact Assessment

Trumbull Substation Project
The United llluminating Company

70 70
S 60 L 60
hel
T
>
S 50 I 50
]
2
8 401 SUBSTATION SPL at R1 L 40
o
el
=4
3
& 30 I 30
20 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 20
’\Qg ’\Qg ’\qé /\$ /\$ ’\$ ’\$ ’\$ ’\g ’\$ ’\$ ’\$ ’\g ’\$ ’\$ ’\$ ’\$ ’\g ’\g '\qs ’\$ ’\$ ’\$ ’\$
5 o 5 ) ) o 5 o) o ) ) ) i) i) & o H ) ) o) o o) ) o
E &L T EEELEE ST EFE S

Figure 5-7. Predicted A-weighted sound pressure level due to the proposed substation at Nearby Residential Location

R1 versus the Representative Existing Ambient Sound Levels.
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Figure 5-8. Predicted A-weighted sound pressure level due to the proposed substation at Nearby Residential Location
R2 and R3 versus the Representative Existing Ambient Sound Levels.
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Figure 5-9. Predicted A-weighted sound pressure level due to the proposed substation at Nearby Residential Location

R4 and R5 versus the Representative Existing Ambient Sound Levels.
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6.0 Conclusions

In general, the existing ambient sound levels in the areas surrounding the proposed site are
characteristic of urban areas and are influenced by noise sources such as local traffic, birds,
insects, and nearby highway traffic. The ambient survey indicated that the hourly background
sound levels (Lgg) during a 24-hour period range from 36 dBA to 59 dBA. The existing
background sound levels at the measurement locations are generally consistent with noisy urban
residential areas.

The environmental noise emissions associated with the proposed substation have been predicted
in order to evaluate compliance with applicable local noise regulations and the potential future
noise impacts on the neighboring noise sensitive receptors. The substation noise emissions are
anticipated to comply with the applicable local regulations, i.e. 45 dBA at the neighboring
residential property boundaries.

In addition to regulatory compliance, the results have also been evaluated related to the potential
impact on neighboring residences. As expected, the increases in the existing background sound
levels due to the operation of the proposed substation are less during the daytime hours than the
during the nighttime hours because of the more dominate daytime neighborhood noise. None of
the residential locations are expected to show a noticeable increase during daytime hours.
During nighttime hours, nearby residential location R2 (located directly north of the facility) shows
a 3 dB increase, which is expected to be “just barely perceptible’. Only during the quietest
nighttime hour is a possibly perceptible increase shown at the nearest residential locations, R2,
R4, and R5. However, if the optional perimeter architectural wall is erected, the impact during the
quietest nighttime hour is either eliminated or reduced to a “just barely perceptible” increase.

It is important to note that periodically throughout the day the sound levels were much higher than
the measured hourly background sound levels due to transient events such as vehicles, aircraft,
etc. As such, the substation sound levels have been evaluated against the 24-hour sound level
trends for each residential location. Not only are the substation sound levels often well below the
ambient sound levels, but the period during which the substation sound level is at or above the
ambient sound level is of short duration. With the installation of the perimeter architectural wall
that is being considered, the substation sound levels are further reduced at the residential
neighbors such that the substation sound levels are not higher than the lowest nighttime hourly
background sound level. At some residential locations the substation sound level is as much as
15 dB below the lowest nighttime level.
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Environmental Noise Impact Assessment

Trumbull Substation Project
The United llluminating Company

Appendix B

United llluminating
B&V 141417

Address Date

5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/5/2005
10  5/5/2005
11 5/5/2005
12 5/5/2005
13 5/5/2005
14 5/5/2005
15 5/5/2005
16 5/5/2005
17  5/5/2005
18  5/5/2005
19  5/5/2005
20 5/5/2005
21 5/5/2005
22 5/5/2005
23 5/5/2005
24 5/5/2005

O oO~NOOOPWN =

Daytime 7 AM to 8 PM

Nighttime 8 PMto 7 AM

Time

4:58 PM
5:58 PM
6:58 PM
7:58 PM
8:58 PM
9:58 PM
10:58 PM
11:58 PM
12:58 AM
1:58 AM
2:58 AM
3:58 AM
4:58 AM
5:58 AM
6:58 AM
7:58 AM
8:58 AM
9:58 AM
10:58 AM
11:58 AM
12:58 PM
1:58 PM
2:58 PM
3:58 PM

Ambient Sound Level Survey : NML-1

Measurment
Time
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00

Minimum
Median
Maximum

Daytime Minimum
Daytime Median
Daytime Maximum

Nighttime Minimum
Nighttime Median
Nighttime Maximum

LAeq

50.6
49.5
49.1
50.4
50.7
48.7
47.8
49.3
45.4
45.1
43.1
46.7
52.4
55.4
51.9
51.5
50.7
47.2
51.3
52.9
52.9
53.6
55.4
54.5

LA10

51.7
50.2
50.5
51.7
52.3
50.2
49.8
50.7
47.9
48.5
46.3
49.5
54.3
56.9
53.1
52.1
51.1
48.9
53.1
54.4
54.6
55.1
55.5
55.9

46.3
51.7
56.9

TRUMBULL SUBSTATION - Environmental Noise Assessment 2005

LA50

48.0
48.3
48.6
49.9
50.1
47.9
47.2
46.8
447
43.5
413
44.8
52.1
55.2
51.6
50.1
48.6
46.3
49.8
52.4
52.5
53.1
53.2
54.2

413
49.2
55.2

LA90

46.6
46.9
47.2
48.5
48.5
45.7
447
443
415
39.1
36.9
40.3
49.6
53.5
50.4
48.6
46.7
441
46.9
50.7
50.5
51.2
51.5
52.8

36.9
471
53.5

441
48.6
52.8

36.9
447
53.5
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Environmental Noise Impact Assessment

Trumbull Substation Project
The United llluminating Company

United llluminating
B&V 141417

Address Time

5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/56/2005

9 5/5/2005
10  5/5/2005
11 5/5/2005
12 5/5/2005
13 5/5/2005
14 5/5/2005
15 5/5/2005
16 5/5/2005
17  5/5/2005
18 5/5/2005
19 5/5/2005
20 5/5/2005
21 5/5/2005
22 5/5/2005
23  5/5/2005
24 5/5/2005

O~NO R WN =

Daytime 7 AM to 8 PM

Nighttime 8 PMto 7 AM

Time

5:15 PM
6:15 PM
715 PM
8:15 PM
9:15 PM
10:15 PM
11:15 PM
12:15 AM
1:15 AM
2:15 AM
3:15 AM
4:15 AM
5:15 AM
6:15 AM
7:15 AM
8:15 AM
9:15 AM
10:15 AM
11:15 AM
12:15 PM
1:15 PM
2:15PM
3:15 PM
4:15 PM

Ambient Sound Level Survey : NML-2

Measurment
Time
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00

Minimum
Median
Maximum

Daytime Minimum
Daytime Median
Daytime Maximum

Nighttime Minimum
Nighttime Median
Nighttime Maximum

LAeq

53.1
52.6
52.0
51.6
51.3
46.5
46.4
45.4
43.9
41.2
423
50.4
52.6
54.0
53.6
54.3
52.5
50.4
52.3
52.5
51.9
53.6
53.2
53.5

LA10

56.8
56.3
55.4
55.7
55.0
48.7
48.7
46.4
451
42.5
43.0
55.6
55.6
57.1
57.4
57.3
55.3
54.5
55.4
55.5
54.8
56.0
55.8
56.4

42.5
55.5
57.4

TRUMBULL SUBSTATION - Environmental Noise Assessment 2005

LA50

50.1
49.8
47.6
48.4
48.1
43.7
431
42.2
40.9
38.7
39.0
43.7
51.0
52.1
51.1
51.7
48.3
46.8
50.2
51.0
50.2
51.9
51.8
52.3

38.7
491
52.3

LA90

45.6
46.4
44.7
46.0
45.7
413
413
40.3
38.3
35.5
35.7
40.0
48.9
50.4
46.9
45.4
43.7
42.2
45.2
48.4
47.6
48.8
49.4
49.7

35.5
45.5
50.4

422
46.4
49.7

35.5
41.3
50.4
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Environmental Noise Impact Assessment

Trumbull Substation Project
The United llluminating Company

United llluminating
B&V 141417

Address Time

5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/4/2005
5/5/2005
5/5/2005
10  5/5/2005
11 5/5/2005
12 5/5/2005
13 5/5/2005
14 5/5/2005
15 5/5/2005
16 5/5/2005
17 5/5/2005
18 5/5/2005
19  5/5/2005
20 5/5/2005
21 5/5/2005
22 5/5/2005
23 5/5/2005
24 5/5/2005

©CoO~NOOaAPA~WN -

Daytime 7 AM to 8 PM

Nighttime 8 PM to 7 AM

Time

5:37 PM
6:37 PM
7:37 PM
8:37 PM
9:37 PM
10:37 PM
11:37 PM
12:37 AM
1:37 AM
2:37 AM
3:37 AM
4:37 AM
5:37 AM
6:37 AM
7:37 AM
8:37 AM
9:37 AM
10:37 AM
11:37 AM
12:37 PM
1:37 PM
2:37 PM
3:37 PM
4:37 PM

Ambient Sound Level Survey : NML-3

Measurment
Time
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00
1:00:00

Minimum
Median
Maximum

Daytime Minimum
Daytime Median
Daytime Maximum

Nighttime Minimum
Nighttime Median
Nighttime Maximum

LAeq

58.4
58.0
59.5
57.8
59.1
54.5
54.1
51.6
50.9
48.5
49.6
55.4
60.0
60.5
60.1
60.4
58.2
58.7
60.3
60.1
62.8
60.6
61.1
62.0

LA10

60.8
60.4
60.9
60.1
59.1
56.9
56.0
54.1
53.9
52.2
52.9
58.6
62.3
62.7
62.3
62.2
60.6
61.3
62.3
62.2
63.0
62.2
62.6
63.5

52.2
60.9
63.5

TRUMBULL SUBSTATION - Environmental Noise Assessment 2005

LA50

57.5
57.0
57.3
56.4
54.9
52.5
51.4
49.7
47.6
451
46.6
54.1
58.9
59.8
59.2
58.7
56.4
57.2
59.3
59.5
59.8
59.9
60.3
61.3

451
57.3
61.3

LA90

54.0
53.4
53.9
53.5
50.5
48.5
471
45.0
421
38.6
41.5
48.8
55.3
56.8
55.8
55.8
52.0
52.7
56.8
56.9
57.1
57.8
58.1
59.1

38.6
53.7
59.1

52.0
56.8
59.1

38.6
48.5
55.3
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Appendix C
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